Thiopurine S-methyltransferase phenotype-genotype correlation in children with acute lymphoblastic leukemia.
Thiopurine S-methyltransferase (TPMT) is an enzyme that catalyzes the S-methylation of thiopurine drugs such as 6-mercaptopurine, 6-thioguanine, and azathioprine. TPMT activity exhibits an interindividual variability mainly as a result of genetic polymorphism. Patients with intermediate or deficient TPMT activity are at risk for toxicity after receiving standard doses of thiopurine drugs. The aim of this study was to determine the TPMT genotype and phenotype (activity) and investigate the correlation between TPMT genotype and enzyme activity in 43 Polish children receiving 6-MP during maintenance therapy in course of acute lymphoblastic leukemia (ALL), in 16 children with ALL at diagnosis and 39 healthy controls. TPMT activity was measured in RBC by HPLC method. Patients were genotyped for TPMT *2, *3A and *3C variant allelesusing PCR-RFLP and allele-specific PCR methods. In the group of children with ALL during maintenance therapy, median TPMT activity (29.3 nmol 6-mMP g(-1) Hb h(-1)) was significantly higher compared to the group of children with ALL at diagnosis (20.6 nmol 6-mMP g(-1) Hb h(-1), p = 0.0028), as well as to the control group (22.8 nmol 6-mMP g(-1) Hb h(-1), p = 0.0002). Percentages of individuals heterozygous for TPMT variant allele in respective groups were: 9.3, 6.2 and 15.5% (p > 0.05). In all the study groups heterozygous patients manifested a significantly lower TPMT activity as compared to the wild type homozygotes (16.7 +/- 2.1 vs. 31.2 +/- 6.8 nmol 6-mMP g(-1) Hb h(-1), p = 0.002, in children during maintenance therapy, 11.9 +/- 2.7 vs. 24.6 +/- 9.5, p = 0.0003, in the combined group of children with ALL at diagnosis and controls). The results present that commencement of the thiopurine therapy caused an increase in the TPMT activity in RBCs by approximately 20%. All patients heterozygous for the TPMT variant allele revealed decreased TPMT activity compared to TPMT wild-type patients. Since decreased TPMT activity is associated with higher risk for toxicity after receiving standard doses of thiopurine drugs, pretreatment determination of TPMT status, with phenotypic or genetic assay, should be performed routinely, also in Poland.